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Removing dietary liquid calories prevents accelerated body
mass index increase

Sohyun Park, PhD
Centers for Disease Control and Prevention, Atlanta, Georgia

Abstract

de Ruyter JC, Olthof MR, Seidell JC, Katan MB. A trial of sugar-free or sugar-sweetened
beverages and body weight in children. N Engl J Med 2012;367:1397-406.

Question
Among elementary-age children, what is the therapeutic efficacy of drinking sugar-free as
opposed to artificially-sweetened beverages on body weight?

Design
Randomized controlled trial.

Setting

8 elementary schools near Amsterdam, the Netherlands.

Participants

641, primarily normal-weight children, 4 years 10 months to 11 years 11 months of age,
who typically drank sugar-sweetened beverages.

Intervention

One 8 ounce can per day of sugar-sweetened or artificially-sweetened beverages over an 18-
month period.

Outcomes

The primary outcome was the body-mass index (BMI) z score (expressed as the number of
standard deviations by which the BMI differed from the mean for a child's age and sex in the
Netherlands). Prespecified secondary outcomes were waist:height, the sum of the four
skinfold-thickness measurements, and fat mass determined by means of electrical
impedance.

The findings and conclusions in this commentary are those of the author and do not necessarily represent the official position of the
Centers for Disease Control and Prevention.
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Main Results

The z score for BMI increased on average by 0.02 SDs in the sugar-free group and by 0.15
SDs in the sugar group; the 95% CI of the difference was -0.21 to -0.05. Weight increased
by 6.35 kg in the sugar-free group compared with 7.37 kg in the sugar group (95% CI for the
difference, -1.54 to -0.48). The skinfold-thickness measurements, waist:height, and fat mass
also increased significantly less in the sugar-free group. Adverse events were minor. When
we combined measurements at 18 months in 136 children who had discontinued the study
with those in 477 children who completed the study, the BMI z score increased by 0.06 SDs
in the sugar-free group and by 0.12 SDs in the sugar group (P=.06).

Conclusions

Masked replacement of sugar-containing beverages with noncaloric beverages reduced
weight gain and fat accumulation in normal-weight children.

Commentary

There is a high prevalence of obesity among children! and it has been demonstrated that
sugar-sweetened beverage intake is associated with weight gain.2 The 18-month randomized
controlled, double-blind study reported by de Ruyter et al examined effects of noncaloric
beverage intake (sweetened with artificial sweeteners) on weight gain among healthy Dutch
children as compared with a group receiving a beverage sweetened with sucrose. Children
with habitual intake of = 250 mL/day of sugar-sweetened beverages on at least 3 out of 5
school days were included in the study. This study has several strengths: it was double-blind
and, in contrast to most randomized trials on sugar-sweetened beverages, had a relatively
long follow-up period and a large sample size. Although 26% of participants did not
complete the study, the authors used imputation techniques to account for loss to follow up
and found the results were similar. A previous study by Tate et al found that, among
overweight and obese adults, replacement of caloric with non-caloric beverages led to a
weight loss of 2.5%, and that replacement of sugar-sweetened beverages with water led to
weight loss of 2.03%.3 One unresolved issue is that the long-term effects of and calorie
compensation for artificially sweetened beverage intake are still unknown.*> Future
randomized studies should consider using plain water instead of artificially-sweetened
beverages because the effect on BMI z scores may vary significantly from those reported in
this study.

References

1. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of obesity and trends in body mass index
among US children and adolescents, 1999-2010. JAMA. 2012; 307:483-90. [PubMed: 22253364]

2. Fiorito LM, Marini M, Francis LA, Smiciklas-Wright H, Birch LL. Beverage intake of girls at age 5
y predicts adiposity and weight status in childhood and adolescence. Am J Clin Nutr. 2009; 90:935—
42. [PubMed: 19692492]

3. Tate DF, Turner-McGrievy G, Lyons E, Stevens J, Erickson K, Polzien K, et al. Replacing caloric
beverages with water or diet beverages for weight loss in adults: main results of the Choose Healthy
Options Consciously Everyday (CHOICE) randomized clinical trial. Am J Clin Nutr. 2012; 95:555-
63. [PubMed: 22301929]

J Pediatr. Author manuscript; available in PMC 2015 June 17.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Park

4. Ludwig DS. Artificially sweetened beverages: cause for concern. JAMA. 2009; 302:2477-8.
[PubMed: 19996404]

5. Yang Q. Gain weight by “going diet?” Artificial sweeteners and the neuro-biology of sugar
cravings: Neuroscience 2010. Yale J Biol Med. Jun.2010 83:101-8. [PubMed: 20589192]

J Pediatr. Author manuscript; available in PMC 2015 June 17.

Page 3



